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KEIR . HIK THO, ; WA, H R, U, o SO
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Toxic Effects of Nano-TiO, on Gymnodinium breve
LI Feng-min, ZHAO Wei, LI Yuan-yuan, TIAN Zhi-jia, WANG Zhen-yu

(Key Laboratory of Ocean Ecology & Environment, Ministry of Education, College of Environmental Science and Engineering, Ocean
University of China, Qingdao 266100, China)

Abstract: In order to reveal the toxicity and mechanism of nano-TiO, on algae, the inhibition effect, enzyme activity, oxygen free
radicals of nano-TiO, on the growth of G. breve were investigated. The results showed that G. breve was inhibited by nano-TiO,, and
the 72 h-EC, was 9. 7 mg-L~'. With the increasing concentration of nano-titanium dioxide, the activities of SOD decrease significantly
(P <0.05). The content of hydrogen peroxide radicals and the activities of CAT increase significantly( P <0.05) , and the content of
superoxide anion shows the increasing trend. The content of hydrogen peroxide radicals was 0.083 U-mL™" in 0 mg-L ™' nano-TiO,
suspension while that was 1. 1 U-mL™" in control after 48 h. Through the study of 20 mg-L ™" nano-titanium dioxide on G. breve at
different times, the activities of SOD and CAT, the content of MDA are consistent, which the highest values is achieved at the exposure
time of 12 hours and the lowest value is found at the exposure time of 48 hours. The content of hydroxyl radical increased significantly
at the exposure time of 48 hours. The activity of SOD was 0. 14 U+ (107 cell-min) ~'in G. breve at 12 h which was ten times higher
than that at 48 h.

Key words: nano-TiO, ; Gymnodinium breve ; reactive oxygen species (ROS) ; antioxidant enzyme; peroxidation
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Fig. 2 Content of MDA in algae in nano-TiO, suspension
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Fig. 3 ROS level in algae in nano-TiO, suspension
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Fig. 4 Enzyme activity in algae in nano-TiO, suspension
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Fig. 5 Morphology of G. breve in nano-TiO, suspension
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